P14ARF deficiency and its correlation with overexpression of p53/MDM2 in sporadic vestibular schwannomas.
Recent studies have shed considerable light into schwannomas. To date, only merlin has been identified as a hallmark or pathogenesis of both sporadic and NF2-related schwannomas. Here, we show, by immunoblot and immunohistochemical analyses of 58 sporadic vestibular schwannomas, that upregulation of p53 was observed in 90 % of tumors examined. No p53 mutations were found in 12 % tumors analyzed. Expression of p14ARF was negative in 95 % of tumors, while overexpression of MDM2 was found in all specimens. Aberrant DNA hypermethylation of the p14ARF promoter was observed in three of seven tumors examined (43 %), associated with remarkably decreased mRNA levels. The very high degree of concordance in the aberrations of the p14ARF/MDM2/p53 pathway in this tumor may be considered to be a new player in the pathogenesis of sporadic vestibular schwannomas. Moreover, expression of p21 (waf1) was negative in all tumors, suggesting that the aberration of this pathway is associated with greater attenuation of p21-mediated signals that are critical for growth inhibition. These data are in agreement with the model in RT-4 rat schwannoma cells: i.e., overexpression of ARF was associated with accumulation of p21 expression both at protein and mRNA levels. ShRNA knock-down of p53 expression attenuated p21-mediated increase in cellular arrest in the G1-phase, suggesting that p14ARF regulates p21 protein levels through a p53-dependent pathway. Thus, this study reveals a high degree of concordance in the aberrations of the p14ARF/MDM2/p53 pathway with the development of sporadic vestibular schwannomas.